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AbstractIn the present study, we aimed to (1) clarify the relationship between stiŠness and take-oŠ
leg motion during bounding and (2) append the information gathered from the study to a hierarchical
training model (Kariyama and Zushi 2013, 2015). Seventeen male track and ˆeld athletes (sprinters,
jumpers, and decathletes) performed bounding. Jumping motions in the sagittal plane (300 Hz) and
ground reaction force data (1,000 Hz) were recorded. StiŠness was calculated using the spring-mass
model, and the kinematic and kinetic variables of both the take-oŠ leg and swing leg were calculated.
We found correlations between stiŠness and the following parameters: vertical ground reaction force
impulse during the late phase (r＝－0.488), distance between the center of gravity of the body (CG)
and the toe at touch down (r＝－0.760), hip-toe distance at touch down and at toe oŠ (r＝－0.568 and
－0.472, respectively), range of ‰exion at the hip joint angle (r＝－0.517), range of extension at the
knee joint angle (r＝－0.484), negative joint work and relative work at the hip joint (r＝－0.462 and
－0.511, respectively), positive joint work and relative work at the knee joint (r＝－0.619 and －0.534,
respectively), swing-leg angle at touch down (r＝－0.755), and swing-leg vertical impulse during the
late phase (r＝－0.535). The results we obtained suggest that take-oŠ motion in bounding is aŠected by
stiŠness characteristics, although jump distance is not aŠected by stiŠness (Kariyama and Zushi 2013,
2015). Previous studies (Kariyama and Zushi 2013, 2015) indicated that stiŠness in bounding is aŠect-
ed by stiŠness in rebound jumping. On the basis of our results and those of previous studies, take-oŠ
motion correlated with stiŠness in bounding could be aŠected by rebound jump stiŠness. Therefore, an
understanding of the characteristics of stiŠness in rebound jumping is important for training that
changes the above-mentioned take-oŠ motion in bounding.









略す）がある（RadcliŠe and Farentinos, 1999





























































































































ラットフォームを 3 台（Kistler 社製，9287C,
0.9 m× 0.6 m 9281A, 0.6 m× 0.4 m 9281B,





































4Fig. 1 Deˆnition of the angle and distance variables.
Fig. 2 Deˆnition of the swing-leg vertical force varia-
































































































（18.94±3.54r＝－0.086, n.s.）ともに Fig. 4
と同様であった．







Fig. 5 には，StiŠness と関節仕事および貢献度
6Fig. 4 Relationships between stiŠness and touch down distance and toe oŠ distance in bounding.
Table 1 Relationships between stiŠness and joint kinematic variables in bounding.

















































Fig. 6 には，StiŠness と振込脚角度との間の関
係性について示した．StiŠness と踏切接地時の
振込脚角度との間にのみ有意な負の相関関係が認
7Fig. 5 Relationships between stiŠness and joint work, and relative work in bounding.
Fig. 6 Relationships between stiŠness and swing-leg angles in bounding.
StiŠness 特性とバウンディングの踏切動作
められた（r＝－0.755, P＜0.01）．
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